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Title - t Composition diagram ~ heat resistence of binary Ni-W alloys 


Pericdical & Dok. AN SSSR°100/1, 7315s Jen 1.1955 
Abatract % ‘The heat resistence of binary Ni-W alloys was investigated by the centri- ee 
cee o fugal. method at a temperature of g00? and initial stress of bel kgf/omee - 
The most objective heat resistence criterion of the alloys tested waS 
found to be the time when the sauples reach & certain maximm pending point .. 
during their deformation under the effeat of the centrifugal forces. AR 
as othermal composition diagram wes prepared for the system tested and 
a "the heat resistance 18. considered as a property of the metals at high tem= 
peratures. The. results of this. investigation serve as proof of the correct-.. Him 
ness of the physico-chemical theory regarding the heat resistance of solid . aa 
matal solutions. Eight references: 6 USSR, 1 USA and } German (1908-1953). & 
: Graphs. — Pesgh a= wd a 
Institution : Acad. of Sees USSR., The A-A.Bayicov Metallurgical Institute 


presented bys Academician G. Ge Urazov, June 3s 1954 
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Se eer Tes PATE Saar 


KORNILOV, I. I. and MIKHEYEV, V. S- | 
, * : Wo.2 

“Investigating the ame ye ot ef Tee ce in the book 

(at 900 and 1,00 ee aestat loys publ. by AS USSR, Moscow, pp. 148-160, 


Investigations of Heat-Resistant Alloy®, 
1g5bs 160 pages. 
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KORN LOY, 7F- ee 
Category : of erystal and poly- E-9 


ussR /So14a State Physics - Mechanicel properties 
crystalline compounds ’ 


Ref Zhur - Fizika, Nol, 1957 No 1362: 


érnary System Nickel -- Chromium -~ 
Aluminum -- Niobium. ; 
AN SsSR, 1956, 138-147 Copp. 


An investigation was made of the heet resistance of alloys of the quanternary 
system Wi -- Cr -- Al -- Nb. The ailoys were subjected to the following 

heat treatment: heating to 150°, soaking for six hours, cooling in air. 

The heat resistance of the alloys was investigated at 800° at stresses of 6.7; 
12.7, and 24.2 kg/mm. The maximum heat resistance 

compositions of quaternary alloys corresponding to the trans 
from solid solutions to alloys having & heterogeneous structure. These 
alloys have a structure of satureted and supersaturated solid solutions with 


finely dispersed segregation of the excess phase- 


: afl Dred Purtatlerg em Seeghroy— 
77 i 


tel'stva; 
izdatel' stva; MAKUNI, YeoVs, tekhnicheskiy redaktor 


{Iron alloys] Zheleznye splavy. Mcskva. Vol.3- { Iron-chromium- 
nickel system of alloys} Splavy sistesy ghelezo-khrom-nikel'. 
1956. 430 p» (MLBA 9:9) 


1. Akadesiya vauk SSSR. Institut metallurgii. 
(Iron-chromiua-nickel alloys) 
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Category: USSR / Physical Chemistry 


Thermodynamics. Thermochemistry. Equilibrium. Physico- 
i chemical analysis. Phase transitions. B-8 


Abs Jour: Referat Zhur-Khimiya, No 9; 1957, 29917 
Author : Koratlov I. I. 
H Inst Spot gives 


Title : The Significance of Physico-Chemical Analysis in Metal Chenistry 


Orig Pub: Zh. neorgan- khimii, 195, 1, Ko 6, 1368-1362 


Abstract: Paper read at the Third All-Union Confererce on Physico-Chemical 
Analysis (June 1955)- 


lan WeTatlurgy FSUSEL 


KORM EV, ieee ae 


USSR /i/hys:c AP PROMERY FOPORE c ermochemistry. Equilibrium. Physico- 
; Fore etnet 16 {1.47200 Orranst 1 RDPSb-00513R00082472000 


Abst Journal: Referat ghur - Khimiya, No 1, 1957, 365 


Author: Kornilov, I, I., and Pylayeva, Ye. N. 
‘ee, 


Institution’ None 


Title: Investigation of the Phase Disgrat: of the Ternary System Ni-HiNb- 
Nita 
3 


Original 
Periodical: Zh. neorgan. Khimii, 1956, Vol 1, No 2, 308-316 


: (1)-Ni Nb (IL) <2 Ta (III) 
Abstract: Peet 3 
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Category: USSR / Physical Chemistry 
The cs. Thermochemistry- Equilibriun. Physico- 
chemical aualysis. Phase transitions. B-8 


Abs Jour: Referat Qhur-Khimiya, Ho 9; 1957, 299/31 
Author Kornilov I. I-, pylayeva Ye. N., Volkova M. A. 


aot y-Keadeny of Sciences USSR ~~ ra tadleerny Enybece 
Title : Diagram of State of Binary System Titanium & ‘Aluminur: 


Orig Pub: Izv. AN SSSR, Otd. khim, 2-, 1956, No 7, Ti1-T18 


Abstract: Investigation of the diagram of state of Ti - Al system, by theraal, 

microstructure and x-ray aiffraction methods, and also by means of 

analysis of hardness and heat-resis‘tance. Occurence of peritectic 
transformations has been agcertainei at 1520° (beta) + melt == 

and at 1400° (gamm + melt <° Ti Al,) and also that of 8 peri- 

tectoidal reaction at 1300° (beta + game ‘=> alpha). Solubility of 
AL in Ti at 1200° and 800° is, respectively, of 6 and 21.6%. Solid 
solutions of Al in Ti, located neer the boundary of maxim solubility 
of Al in Ti, have highest durebility at high temperature (at 550° and 
15 ke/mn*). 
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Category : USSR/Solid State Physics - Systems E-4 


~ Abs Jour : Ref Zhur. = Pinika) No-2; 1957) 80 1299. as 
Author ; Kornilov, iid., panaeyuk, TDe a 

Inst .;Instituce of Metallurgy, ‘USSR Academy of Sciences _ 

Title : Diagrams of Composition -- Property of the Yon-Nickel System 


Orig Pub : Izv. Sektora fiz. kin. analiza TONKH Alf S58R, 1956, 27, 164-170 


Abstract : The diagram of state for Fe -- Nirvrevised on the basis of investigation re- 
sults and on the basis of literature data. This diagram must include the 
region of formation of the NizFe compound and its solid solutionss. Ni2Fe 

ia characterized by & single minimum or the domposition vs» hardness, streggth, 
relative elongation, and reduction of transverse cross section diagrems upon 
rupture, and also by 4 singular point on the composition-heat resistance 1s9- 
therm at 450°. ‘This gingualr: point vanishes on the isotherm at 800°. ‘The 
poundary of the % -solid solution in the Fe =~ Ni system appears at room tem- 
perature (7 -- 8% Ni) only in the ‘form of @ break on the diagrem showing the 
composition vs. reduction in transverse area upon rapture. “The boundary of the — 
two-phase K+ry region and of the solid solutiey corresponds to 28:66 of Ni. 


outa 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1 


Sree br 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


"APPROVED FOR RELEASE 

om : 06/14 
Ea a if (2000 CIA-RDP86-00513R000824720007-1 
; ¥ e arvata. ua s = : 
Category : ussR/So14 state Physics - Mechanical properties of eryatais end Poly. 

va _eryatalline compounds 


Aba Jour : Ref ghur - Fizika, No 1, 1957 No 1359 


author +: Xornilov, ste uray, Academy of sciences USSR 


1 gitle : rick of Temperature on the softening of Metallic Alloys 
orig Pub : Dokl. AN ggaR, 1956, 10%, No 5, 845-847 


| frening ot high temperature. 
als leads to 4 considerable 60 
meer ye ere the composition of the solid. solutions, the more 18 the 


; +em- 
pacers eet hae 5, eeliy Seo ee eae for 
ak ae arte a det a 
Mare of alta te Limiting Tenperatures under which Ti strengthened stee 
re ee ai mee based On Teree the. strengenened state of the eas 
vateing 0-6 ha vemperatres of 880°, go° » 1340° and 1466° are obtained for 
card : 1/2 


t 
j 
‘ 
1 
nl 
y 
' 
\ 
’ 


- keralot wae : 
>P 7 
ad APPROVEP-FOR. BEL EASE:06#1472080."2 {A"RDPB6-00513R00082472000 | 


a j 
Abs Jour 1 Ref Zhur - Fizika, No. 5, 1957 No, 11679 


Author : Kormilov, I. 1I.> Boriskina, N. ¢. 
Inst : Institute of Metallurgy, Academy of Sciences, USSR. 
Title ; Diagram of State of the Titanium-I ron System, 


Orig Pub 1 Dokl, AN SSSR, 1956, 108, No,6, 1083 - 1085 


Abstract : A study iis made of the diagram of state of the Ti-Fe 
syatem by methods of thermal, dilatometric, 
X-ray-structural analysis, and also by me 


ness and microhardness, The authors establi 
tence of TiFe and Ti 
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‘ 137-58-2-4173 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 273 (USSR) 
AUTHORS: Kornilov, I,I., Mikheyev, V.S. 


TITLE: The High-temperature Strength of Iron-chrome-aluminum Alloy 
Nr 2 at 9060 and 1, 000°C and the Use Made of this Alloy in the 
Chemical Industry (Zharoprochnost! zhelezo-khromo-alyumini- 
yevogo splava No 2 pri 900i 1000° i primeneniye etogo splava v 
khimicheskoy promyshlennosti) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 1, pp 124-131 


ABSTRACT: A study was made of the high-temperature strength of the 
Fe-Cr-Al alloy Nr 2 (GOST Kh25Yu5), used to manufacture 
heating resistor elements for electric furnaces and refractory 
sheeting and pipe. The composition of the alloy is: 23-26% Cr, 
4.5-5.5% Al, 0.5% Ti, 0.08% C, 0.5% Si, < 0.10% Ni, and 
< 0.020% S and P. The alloy was tested in two forms, as fine- 
grain cold-deformed work-hardened wire and as a coarse-grain 
recrystallized material. Testing was done on a centrifuge at 
900 and 1, 000°C under stresses of 0.30 and 0.10 kg/mm4, re- 
spectively. Test duration was 10,.000 hours at 900°, 6, 000 

Card 1/2 hours at 1, 000°; the diameter of the test specimens was 4 mm, 
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The High-temperature Strength (cont. ) 


the length of the cantilever 80 mm. The variation in deflection as a function 
of the stress duration was taken as the criterion of the high-temperature 
strength. It was found that the fine-grain alloy was deformed more rapidly 
than the (same) coarse-grain alloy. The high rate of creep of the fine-grain 
alloy is attributed to the irregularity of its structure. The tests yielded data 
(the dependence of the ultimate stresses on the temperature) which are 
needed to plan products to be made of a cold-deformed alloy and able to op- 
erate under bending stresses at high temperatures. The alloy was found to be 
highly plastic at temperatures above 700°. Recommendations are included 
concerning the manufacture of coils (for heat exchangers, etc., Tr. Ed.) from 
pipe and casings made from sheets of this alloy, and an account is given of 
the use of these products in the chemical industry. 


A.M. 


1. Steel alleys—<pplications 2. Steel elloys—Test metheds 3. Steel alloys 
~-Test results 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 212 (USSR) 
_. AUTHORS: Kornilov,I1.I., Budberg, P.B. 


ee ee escent 
TITLE: Phase Diagram of the Ternary Ni-Cr-W System (Diagramma 
sostoyaniya troynoy sistemy. Ni-Cr-W) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nril, pp 132-141 


ABSTRACT: An investigation of the alloys of the Ni-Cr-W system contain- 
ing up to 50 percent Cr and upto 30 percent W. Sections with 
constant W contents of 2.5, 5, 6, 10, 15, 20, 25 and 30 percent 
were studied. The alloys were subjected to stepwise heat treat- 
ment in vacuum, including annealing at 1200°C for 24 hours, sub- 
sequent hardening or cooling to 1000° and holding for 100 hours, 
followed by hardening or annealing at 800° for 100 hours, and 
then hardening or cooling to room temperature during 24 hours. 
The investigation was conducted by the methods of micro- and 
x-ray structural analysis. The heat resistance of alloys was 
also measured by the centrifugal method; measurements of the 
resistivity were also made. A phase diagram of the Ni-Cr-W 
ternary system in the interval of percentage compositions studied 
was plotted. Fusibility diagrams were plotted for two pseudo- 
binary sections having constant W content (10 and 30 percent) 

Card 1/2 and variable Cr contents. 
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Phase Diagram of the Ternary Ni-Cr-W 


. Phe crystallization temperature interval varied fro 

The. crystalliz m 1475- ° 
and 0% Cr to 1355-1350° for 10% W and 40% Cr. For SH ie ieee 
ing figures are 1508-1505° for 0% Cr and 1437-1420° for 15% Cr. Potythermic 
aca: of the system at 10 and 30% W and isothermic sections for 1200° 

100 and 800° were plotted. The boundaries of the phase domain were deter- 

pods oy the microstructural method, X-ray investigations of the structures 
oF ee alloys resulted in determining the existence of a’change in the period 
2 be he: lattice of the solid solution with Ni as base, depending on the 

rand W content. In ternary alloys containing over 40% Cr and 5. 10% W, a 
compound with a phase structure was found. ; 4 
1. Nicksl--Chromiun=—Fun A Psy 
Fea cepa ieweu 2. Alloys—Annealing 3, Alloys~Hardening 
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_Feanslation from: Referativnyy zhurnal, Metallurgiya, | 


AUTHORS: Kornilov, I.1., Mikheyev, V.S., Chernova, T.S. 
&... 


TITLE: The Ti-Cr Phase Diagram (Diagramma sostoyaniya Ti-Cr) 
PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 126-134 


ABSTRACT: The Ti-Cr phase diagram was investigated by means of 
thermal and microstructural analysis, as well as by measurement 
of its specific electrical resistivity, its temperature coefficient, 
and its hardness. Powder metallurgy methods were employed in 
the preparation of alloys composed of Ti hydride and Cr hydride; 
after sintering the alloys were fused ina high-frequency induction 
furnace. The following procedures were employed in heat 
treatment of specimens: 1) tempering, starting at 1200°, 1000°, 
900°, and 800°C; 2) annealing with subsequent stepwise cooling as 
follows: exposure to 1200° for a period of 25 hours, slow cooling 
to 800°, at which temperature the specimen was maintained for 
100 hours; this was followed by a 500 hour exposure toa 
temperature of 650°, whereupon the specimen was allowed to cool 
in the furnace. The data obtained were employed in the con- 

Card 1/2 struction of the Ti-Cr phase diagram. The existence of an 
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* Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 303 (USSR) . 


AUTHORS: Kornilov, I.M., Pylayeva, Ye.N., Volkova, M.A. 
ea 
TITLE: Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary 


System (Diagramma sostava - zharoprochnost' splavov dvoynoy 
ststemy Ti-Al) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 164-166 


ABSTRACT: The heat resistance and change in lattice spacing of Ti in Ti- 
Al alloys having up to 27.5% Al is studied. The curves of the 
relationship between Ti lattice spacings and Al content differ in 
the single-phase and double-phase regions, and the values of the 
a and c spacings diminish as Al content rises. The centrifugal 
method was employed to investigate the heat resistance, tests 
being run at 550°C and stresses of 0 =15 kg/mmé for 250 hours 
and then at 600° and the same O&O for 50 hours. The specimens 
were made by sintering Ti powders. The criterion of heat re- 
sistance employed was the time required to attain a given bend- 
ing deflection, namely, 2 and 4 mm (the latter in the case of 
pure Ti). The bending deflection of alloys from the region of 

Card 1/2 solid Al solutions under analysis and of alloys in the heterogen- 
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-Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary System 


eous region (& +x) rises rapidly in the process of deformation. As the con- 
centration of Al in the solid solution rises. the bending deflection diminishes 
sharply (alloys with 2.5-5% Al bend 6 mm after 250 hours, while those with 
7.5-20% Al bend 2-3 mm). Alloys in the biphasic region are brittle and less 
heat resistant than Ti and alloys from the region of solid solutions. Compart- 
son’of.the curves of bending deflection for various alloys with the phase dia- 
grath and with the change in the lattice spacing shows that in the Ti-Al binary 
system a definite relationship exists at £50-600° between the heat resistance, 
the composition, and the structure of the alloys: heat resistance exists within 
the bounds of a limited solid-solution range of Al content. Maximum heat re- 
sistance is observed in high-content solid Ti solutions. The compositions of 
alloys in the transition zone from solid solutions to the biphasic region show 
higher heat resistance than pure Ti, the solid solutions studied, or alloys un- 


mistakably in the biphasic region. 
V.G. 


1. Aluminum-titanium alloys--Phase studies 2. Aluminumtitanium alloys 
--Temperature factors 
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KORN ILOV: Wee 137-58-2-3910 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 233 (USSR) 


AUTHORS: , Kornilov, I.I., Potyakove, R.S. 
BROAN ET ED wecarme era 


TITLE: An Investigation of the Nb-Mo System (Issledovaniye sistemy 
Nb-Mo) 


PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 149-153 


ABSTRACT: Specimens were prepared from powdered Nb (98.7%) and 
Mo (99.9%) by compacting Eriquettes and sirtering or fusing 
them. From the data of thermic analysis (determination of 
the temperature of the solidus and recording of heating 
curves), a study was made of microstructure, microhardness, 
specific gravity, electrical resistance, and its temperature 
coefficient. A diagram of the fusibility of the Nb-Mo system 
was plotted showing crystaliization of a continuous series of 
solid solutions with a flat minimum in the 20-30% Mo inter- 


val. 


1. Molybdenum--niobium ‘yystomdenFuopertdad . 


R.M. 
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- Thermodynamics, Thermochemistry, B-8 
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Transformation Speed of -Solid Solutio: 
in System Fe - Cr - y. pire oe 


Zh. neorgan. khimii, 1957, 2, No 6, 1383-1391 


The phase composition of the ternary system iron - chro- 

mum - vanadium at 700° was studied by the method of mea- 
suring the transformation speed. The transformition speed 
of an M -solid solution into the 6 -phase was determined 
from the data of the change of the magnetic saturation of 
alloys tempered at 1350° during their annealing at 700°. 

Alloys situated on the section FeCr - FeV and on the three 
angle sections with the ratios of Cr toVofl: 33. 2-21 
and 3 : 1 were studied. The formation speed of © -solid 
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Ref Zhur - Khimiya, No 1, 1958, 392 


solutions from &-solutions of the compounds FeCr and FeV 
is the maximum in case of alloys, the composition fo which 
is close to the composition of FeV, and the minimum forma- 
ion speed is in case of alloys close to FeCr. The phase 
composition of ternary alloys was determined for alloys on 
angle sections basing on the curves magnetic saturation - 
time and composition. - time of transformation of a half. 
The boundaries of phase regions at 700° coincide with boun- 
daries established by other methods of physical-chemical 
analysis. 
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TITLE: = Phase Transformation in the System Iron - Chromium- Vanadium. 


(Fazovye Prevrashcheniya v Sisteme Zhelezo - Khrom ~ Vanadiy). 


PERIODICAL: "Zhurnal Neorganicheskoy Khimii* (Journal of Inorganic Chemistry 

Ol, ? Oedy Ppp. os ie oo oR.) 014077 

ABSTRACT: Because of the insufficient amount of experimental material on 
alloys of iron with chromium and vanadium there is a clear need 
for a detailed study of phase transformations in the systen, | 
associated with the formation of solid solutions of the metallic 
compounds FeCr and FeV, The present work was undertaken with 
this aim in view and also with that of finding the ranges for 
the existence of these compounds, ‘The alloys corresponding to 
four sections of the ternary system were studied. Differential 
thermal analysis, hardness, electrical resistivity, micro- ~ 
structural and X-ray structural analysis were used. At high 
temperatures the alloys of iron with chromium and vanadium are. 
ternary ferritic solid solutions in the hardened state, On ~ 
annealing or slow cooling the-ferritic solid Solutions undergo 
a G-ya transformation, The formation of the 6-—phase is 
expressed in the loss by the alloys of ferromagnetic properties 
and increase in hardness. and brittleness. The temperature of 
this transformation was determined by differential. thermal - 
analysis, For alloys of the section corresponding to 50 atomic 

iron it rises evenly and continuously from the compound FeCr 

(868°C) to the compound FeC (12250C), This indicates the 
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Phase Transformation in the System Iron - Chromium - Vanadium, 
: (Cont. ) o 
- extends in the ternary system in the form of a tunnel-l 
shape from the binary system iron ~ chromium to the binary 
system iron - vanadium, 


There are 9 references, 6 of them Russian. 


Ref’.3:. I.I.Kornilov, Zhelezne Splavi, Vol'..2, published by the 
nathan of Sciences of the USSR, 1951. Received 8 October, 1956. 


15 Figures and 3 Tables. 
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TITLE: On the relation between diffusion and heat resistance in 

— alloys of the nickel system. (0 svyazi mezhdu 
diffuziyey i zharoprochnost'yu v splavekn nikelevykh 
sistem). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.9, pp. 50-55 (USSR) 


ABSTRACT: Measurement of the activation energy of the diffusion 
process is one of the methods of determining the energy of 
the bonds of the atoms in the crystal lattice of metals 
(Ref.5). In this paper some results are described of 
investigations based on physico-chemical conceptions of 
the relations between diffusion and heat resistance in 
alloys. The following systems of heat resistant alloys 
were investigated: binary (Ni-Ti), ternary (Ni-Ti-Cr) 
and quinary (Ni-Ti-Cr-W-Al); the alloys were prepared by 
L. I..Pryakhina. These systems were the subject of 
earlier investigations by one of the authors and his team 
(Refs. 2-4); it was shown in these papers that the heat 
resistance of alloys increased gradually with increase of . 
the number of components. To avoid the influence of over- 

Card 1/4 saturation of alloys by alloying additions, saturated 
solid solutions of the above mentioned systems were chosen; 
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between 920 and 1250°C for diffusion times varying 
between 500 and four hours. Figs. 1 and 2 give the 
results relating to the specific activity a of the 
radio-active atoms of each of the removed layers as a 
. function of the square of the distance of these layers 
from the specimen surface for 960 and 1218°C. The change 
in the diffusion coefficient on transition from the 
binary alloy to the ternary and quinary alloys at various 
temperatures is plotted in Fig.3., The graph, Fig.4, gives 
the temperature dependence of the coefficient of spatial 
diffusion of the iron in the investigated alloys. From 
the inclination angle of the experimental straight lines, 
given in Fig.4,the activation energy and the magnitude 
of the pre-exponential factor for the investigated alloys 
is entered in Table 1, p.53. Table 2 gives the high 
temperature strength of the investigated alloys in the 
range 1050 to 1330°C. It was found that the diffusion 
coefficients have the highest values for a binary alloy. 
At temperatures up to 1100°C the value of the diffusion 
coefficient is lowegt for the quinary alloy but for temp- 
Card 3/4 eratures above 1100°C the diffusion coefficient of 
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quinary alloys is equal to that of ternary alloys and 

at eyen higher temperatures, of the order of 1200 to 
1250 C, it becomes higher than the diffusion coefficient 
in the ternary alloy. The activation energy, calculated 
on the basis of the experimental data, amounted 
respectively to 73.1, 84.0 and 91.3 keal/g-atom for the 
binary, ternary and quinary alloys of the nickel system. 
There are 4 figures, 2 tables and 10 references, all of 
which are Slavic. 


SUBMITTED: April 29, 1956. 
AVAILABLE: Library of Congress. 
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TITLE: Heat resistance and bardness in the hot state of alloys 000 

; of the system Ni-Cr. (Zharoprochnost' i goryachaya tverdost' 
splavov sistemy nikel'-xkhrom). 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.10, PP. 36-40 (USSR) 

ABSTRACT: In earlier work of one of the authors and his team 
(Refs,1-3), it was established that within a certain 
temperature range. those alloys will have the highest 
heat resistance the composition of which corresponds to 
the transient range and are in a state of finely dispersed 
decomposition. In the earlier work the tests were carried 
out (for a given temperature) with a single stress value 
which was usually reduced with increasing temperature. 

The influence of the stresses on the heat resistance of 
the alloy was not investigated. In this paper the 
influence on the position of the maximum heat resistance 
was studied for the alloys of the system Wi-Cr of the 
following factors: change in the stresses at 4 constant 
test temperature; ehange of the test temperature under 
the condition that during the transition to higher 

Card 1/4 temperatures the initial stresses renain constant. For 
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this purpose alloys were prepared with various Cr 
contents, between 5 and 50% with steps of S% each. The 
smelting was carried out ino a high frequency furnace 
inside corundum crucibles under a layer of basic slag, 
The specimens for testing by the centrifugal method were 
obtained by sucking the melt into a preheated porcelain 
tube; before the tests the alloys were homogenised in an 
argon atmosphere at 1150°C for six hours and then slowly 
cooled, together with the furnace, The heat resistance 
was tested at 800 C,with loading values of 8,10, 12.3, 
14.3 and515.8 kg/mm and with a constant loading of, 
10 kg/mm" at the temperatures 700, 800, 850 and 900°C. 
The obtained data on the sag of the specimens as a function 
of the duration of loading for given initial loading 
values were utilised for determining the characteristic 
of the processes of creep of the alloys and for plotting 
the diagram composition-heat resistance, It was found 
that alloys containing between 5 and 25% Cr have a 
considerably higher creep speed than other alloys, 
therefore, the further tests were carried out with alloys 
Card 2/4 containing between 30 and 50% Cr.. The results obtained 
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Ni-Cr. - 
are plotted in the graphs, Figs.1-4, It was established 
that changes in the loading have an appreciable influence 
on the position of the maximum on the diagrams composition- 
heat resistance and conservation of the constancy of the 
stresses with increasing testing temperatures leads to a 
blurring of this maximum, in para.2 the results are 
discussed of the relation between the heat resistance 
(determined by means of the centrifugal method) and the 
hardpess in the hot state in the temperature range 800 to 
1100°C. The heat Zesistance of the alloys was studied at 4 
800, 1000 and 1100°C for stresses of 10, 2.7 and 2,15 kg/mm 
respectively; the hardness was studied on specimens 
containing 25, 30, 33.1, 35.5, 40, 43.5, 47.5 and 50% Cr. 
‘Analysis of the results indigates that increase in the 
temperature from 800 to 1100°C brings about a displacement 
of the maximum heat resistance intg the range of non- 
saturated solid solutions; at 1100°C the most heat 
resistant alloys are those containing 38 to 40% Cr, whilst 
the limit solubility of Gr in nickel at this temperature 
is 44%. An increase in the Cr concentration in the 


solid solution of Ni leads to an increase of the hot 
‘Gard 3/4 
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in the field of aluminun-metallurgy also were of special interest 


for the author. 
There is 1 figure. 


AVAILABLE? Library of Congress. 
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Akademlya nauk SSSR. Institut metallurgii 


Titan 1 yego splavy; metallurgiya 1 metallovedeniye (Titanium and 
Its Alloys; Metallurgy and Physical Metallurgy) Moscow, Izd-vo 
AN SSSR, 1958. 209 p.’ 4,000 copies printed. 


Resp. Ed.: Ageyev, N.V., Corresponding Member, USSR Acadeny of 
Sciences; Ed. of Publishing House: Rzhezntikov, V.S.; Tech. Ed.: 
Kiseleva, A.A. mp 


PURPOSE: This book is intended for metallurgists, machine designers, 
and scientific and industrial personnel working on the develop- 
ment of titanium as an industrial metal. 


COVERAGE: The book deals with the following: methods of welding and 
soldering commercial titanium; mechanical properties of titanium 
weldments:; crystal growth and structural changes occuring during 
welding; recrystallization diagrams of titanium and its alloys; 

a metallographic method of determining the degree of contamination 

of titanium and its alloys by oxygen and nitrogen; plasticity 

ey ae alloys; industrial methods of rolling titanium and 
Card 1 
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Kornilov, Ivan Ivanovich 


Nikel' i yego splavy (Nickel and Its Alloys), Moscow, Izd-vo AN SSSR, 


1958. 338 p. 4,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut metallurgit. 


| R Academy of Sciences; 
Resp. Ed.: Ageyev N.V., Corresponding Member, USS 
Ed. of Publishing House: Rzheznikov, V.S.; Tech. Ed.: Makuni, Ye. V. 


PURPOSE: To provide information to metallurgists and other. scientific 


workers and to metallurgical engineers on the origin, deposits, pro- 
duction, and applications of nickel. 


COVERAGE: The author discusses nickel from various viewpoints, inc lud- 
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AUTHOR: Solomonov, M, . 


TITLE: Conference on Shaping and Treatment of Heat-resi stant 
noo (Soveshchaniye po obrabotke zharoprochnylkh materia- 
lov %, 


PERIODICAL: Tzvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 3, Pp 175-176 (USSR) 


ABSTRACT: Institut mashinovedeniya ami-Komissiya po tekhnologii magh- 
inostroyeniya Ak. nauk SSSF(the Institute of Mechanical Engin- 
eering and the Commission on Engineering Technology, Acadeny 
of Sciences USSR, convened a conference held December 18-21, 

5 1957. Over 300 delegates representing research establish-~ 
ments, design organizations and higher teaching establish-~ 
ments from various parts of the Soviet Union participated, 

In the plenary meeting the following papers were read: 
"Properties of heat-resistant alloys", by I. I, Kornilov 
and "The role of heav-rasistart materials and the demands 
to be made by such mauce.uls in steam and Sas turbine con- 
struction" by V, Vv. Uraroyv. The main work was carried out in 
sectional meetings where over 35 papers were read, 

In the section on casting processes the following papers were 
read: "Crystallization and structure of ingots of high 
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' Conference on Shaping and Treatment of ‘Heat-resistant Naterials, 


temperature austenitic stealer (A.A. Popov, V.A.Mirmel'shteyn); 
"Improving the heat resistance of iron-nickel base heat 
resisting alloys" (A.8, Stroyey and Bt. 4arubina); "Low; 
stabilit Stainless ageing steals of the transient austenitic 
their heat treatment" (V.V, Sochkey); "Smelting of 
‘ant alloys of the type ZhS and problems of utilis- 
ing cut-offs, etc," (K. Ya "On netr methods of study- 
ing the mic ucture ~operties of heat-resistaat 
il, G, Loginskiy); “Influence 
loys" (G.I. Pogodin- 
is Zaboleyev—Zopov); "Cast gas turbine runner 
dlades " (p. v. Aksenov); "Features of precision (lost wax) 
Casting of components made of heat-resistant alloys"(B. sg, 
Kurchman), 
At the section on shaping by applying pressure the following 
Papers were read: “Thermomechanical regime of Sbaping of high 
nelting point heat-resistant aolyddenum ang chromium base 
alleys" (N,T. Korneyev, 4.c., Skubarev, L.5. Pevzner); "Methods 
cf mechanical works hardening of components of heat-resistant 
alloys"(I vy, Kudryavtsev, Bet: Aleksandrcy). "Stamping and 
drawing of components made of heat resistant sheet netal, 
Cara 2/eising cooling to a very low temperature" CV. Wy, Revinov); 
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"Upsetting of standards mae of 
5. "Producing accurate blanks of steel blades of 


S. Petrov 


compressors by the deformation method" 
"Producing blanks ‘of turbine blades of - 


With minimnun 
"Features 


In the section on welding 


C4-52.-3-38/38 
idaterials, 
steels" (I, 


Of Heat-resistant 
heat-resistaat 


(if.Ya, Kuleshov); 
heat-resi staat 


processes 


read: "Welding of power generation components made of austen- 


itic heat-resistant 


of components of turbines 


Isubovskiy); "Welding of 
power genera- 
Ce "Welding of heat resistant 
Lyustrov); "Automatic welding of high 
Medovar); "Arc welding in a vrotective 


heat-resistant alloys" (B.3, onina); "Welding 
made of heat-resistant alloys" 
(G.A, Nikolayev); "Tendency to forming hot cracks of the mnetal-~ 
are welding of austenitic 


weld joint in manual and automatic 
steel and nickel alloys" (V.S, Sedykh); 
titanium components" (D.A, Polyakov); 
weldine of titanium alloy components" (P.L. Chulosknikov), 
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In the section on machining the following papers were read: 
"Basic trends and results of investigations on high efficiency 
machining of components made of heat resistant alloys" (A. I, 
Isayev); "Investigation of the machinability of deformed heat- 
‘yaad stant alloys"(V¥.a. Krivoulchor); "Machinebility of heat- 
resistant steels and alloys in turning, milling and drilling 
with carbide tipped tools" (N.T. Reznikey); "Influence of 
various factors cn the machinability of heat-resistaat 
alleys" (K, F, Romanov); "Machirability of stainless steels" 
(S.S. Mozhayev); "Machining of titanium alloys" (A.D. Versh- 
inskaya); "Broaching of heat-resistant alloys" (F.N.Pronkin); 
"Influence of certain factors on the dimensional stability of 
the cutting tccl in turning ths heat-resistast alloy EI-617" 
(A.S, Kurochkin); "Influence of tne machining on the strength 
properties of "° heat-resistant “lloys" (K.F,Romanov, N.G, 
Grinchenko); “Temperature field in the components and tools 
in machining ° heat-resistast alloys in steels" (ALN. Reani- 
kov); "Grindabilivy of ' heat-resiataat alloys". 
(B.D. Sileverstov); 
The papers and communications by delegates from a number of 
works have shown that a large number of ~ heat-resistant 
alloys have been developed which have useful properties from 
Card 4/6 * 
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Conference on Shaping ana Treatment of Heat-resi stant, Materials. 


the engineering Point of Shaping of these alloys 
causes considerable adiffi. > Due to the Tow ductility of 
i Searching 
regimes is StilL very 
uccessful yw, Carried out in the Soviet 
tant alloys, 
lding Steels at 600-650°G. 
ipings and fittings, high 
of very high Tatings, 
ines, etc, Numerous phenomena 
ich Play an important Pole in 
S, automatic Welding has been studied 
; Sec “Sections, 
ensuring th nati : ine tity of the 
ferritic phase, it - akademika Ye, 
0. Paton (Electric ing te im, Ye,o, Paton) has 
Carried out f work on automation of 
Welding of -ustenitic steels and nickel base 
alloys which Showed that, i+ ‘ion to Welding under q flux, 
welding in a CO, atmospha 50 be usefully applied, The 
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- AUTHOR: Kornilov, I. I. 78-2-17/43 
TITLE: I. The Interaction of Titanium With Elements of the Periodic 
System (I, V2aimodeystviye titana 5 elementani periodicheskoy 
sisteny) 


PERIODICAL; Zhurnal Neorganicheskoy Khinii, 1958, Vol. 3, Nr 2, 
PP. 360-365 (USSR) 


ABSTRACT; On the basis of the chemical influence exerted by titanium ; 


1. Elements which do not react with titanium: Li, Na, K, Rb, 
Cs, Fr, Me, Ca, Sr, Ba, Ba. The rare gases also belong te 
this group: Ne, ar, Kr, Xe, Rn; 
2. Blements which form chemical Compounds with ion- or con- 
valent-linkages with titanium: H, F, Cl, Br, J, At, 0, S, Se, 
Te and Po as well as elements which possess none or limited 
solubility in titanium; 
3- Elements which form compounds with a metallic nature and 
limited solid solutions. This group contains most elements, 
namely: Cu, Ag, Au, Zn, Ca, Eg, Be, Ga, In, Tl, B, Al,Th, C, 
Card 1/3 Si, Ge, Sn, Pb, MN, P, As, Sb, Mn, To, Re, Fe, Co, Ni, Ru, Rh, 


‘eliebve 


Ir, Pt 
t aon! ahioh form solid solutions with the ~nodifi- 
cation: Zr, Hf, V, Mb, Ta, Cr, Mo, U, W (must again be 
checked), Sk. 
The influence exerted by titanium 
the possibility to explain the 


Sia ee SEUSS ASS EES i 


| 


"APPROVED FOR RELEASE: 06/14/200 CIA-RDP86-00513R000824720007-1 


PRL ae es A) a Rearenen 


aT 


_ i. The Inter 
System action 


76=2-17/43 


: . ey are u 
Production of titaniun mergprtective 688 atmosphere j 
* n the 


There are ler 
igure, 3 tap 
ASSOCIATION: ie ’ Sdles, and 9 siavi 
| = & references, 
ata rawness USSR imeni a, 4 Baykov (1 
Be oA, ova Akade 7 nstit 
BMITTED; April 29, 1957 oe oat " 
AVAILABLE: | 


library of Congrens 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


06/14/2000 CIA-RDP86-00513R000824720007-1 


"APPROVED FOR RELEASE: 


StS ae 


VY 


AUEHO | 
OR: Korniloy, I... 
18-3 -3-4/47 


&. 


Omponent 
S08toyani Systems 
va mogokonponen tayo roee 5 teorii diagr, 
en ann 


PERIOD ICay, 
' Zhurna) N 

(ussa) “°°"88Richeskoy Khimis 1958 

: ads 1Vol.3, Nr 
"T D9Pp.57105 

a ~ 84 


Claas of + 
Solid 2 
Card 1/5 Na name "metalligs sore ttons of metal; 
Peculiarities of fis fom cone” By inyapounds "as giv 
® fornation ¢ nvestigat on 
of metal); ions of 
G 


CIA-RDP86-00513R000824720007-1" 


APPROVED FOR RELEASE: 06/14/2000 


13R000824720007-1 


CIA-RDP86-005 
"APPROVED FOR RELEASE: sti ond ret peer 


CRE TET ET ES 


A Ss Ree I 


Joncerning the Problem on the Theory of the Phase Diagrams of Polycomponent 
Systeng 


tions it Was shown that in Polycomponent Systems with n-com- 
ponents in the solid SOlutions the following equilibria «: 
Scour: between & polycomponent liquid Solution and a poly- 


number of metallic phages r in systems with n-components can 
Change fron 1 to n, or generally @xpressed in y €on. 2) By 


sOlutiongs the phase number becomag Smeller than the number 
of componenta. 3) By the number of the formation of hetallic 
Card 2/3 compounds in Polycomponent systems the number of components 
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Concerning the Problem on the Theory of the Phage Diagrams of Polycomponent 


becomes Smaller than the number of chemical] elements occur. 
ring in the system. There are 12 figures, 1 table, and 25 
references, 20 of which are Soviet, 
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(Metallurgical Institute imeni a. A. Baykov, AS USSR) 
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AUTE)R: Kornilov, I. I, 78-3 -3-12/47 
. TITLE: Discussion on Lectures (Obsuzhdeniye dokladov) 


PERIODICAL; Zhurnal Neorganicheskoy Khinii, 1958, Vol. 3, Nr 3, 
PP. 606-606 ( USSR) 


ABSTRACT ; I. I. Korniloy'g answer to B. Ya, Pines! discussion: The ain 
of his informations had been to show the possibilities of 
bringing the solution of polycomponent systems to 2-, 3~ and 
4-component systems in caseg where solid Solutions and con- 
Jugated systems with 2-, 3- and 4-phases form, Ag there is a 
great number of degrees of freedom present a restricted (2; 

i 43) number of phases can be obtained, Therefore it ig 
Possible to Change the concentration ang the number of 
Components of such Solid solutions. The lecturer Tegards it 
Possible to denote the diagrams of these 6-8 component 
Systems as phase diagrams, Here 88 well as in normal 5~4- 


Card 1/3 a8 single 2- ang 3-phase system, These systems include 6, 8 
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Discussion on Lectures - 18-3-3-12/47 
2 and 10 components which act in them not as single consti- 
tuents but as a limited number of phases. These latter 

are formed between the solid metal solution and the solid 
solutions of metal alloys. The 7-component system serves 

as example where there exists equilibrium between these 7 
Components in any interaction of the components. 3 con- 
Jugated phases - solid solutions on the basis of nickel are 
formed. Ni,Ti and Ni,Al - these two phases were separated, 
From this point of view the speaker does not see any contra~ 
diction in the representation and in the propagation of the 
idea of constructing such a diagram for the polycomponent 


equilibrium between the limited number of phases in these 
systems. 
The speaker then discussed the explanations by V. I. 
Mikheyeva and said that they had touched very important 
and actual problems with respect to the reorganization of 
phase diagram investigation. He fully supports her appeal, 
Also V.N. Sveshnikov's (4S Ukrainian SSR) lecture eg 
satisfied him in which the lecturer had expressed hid 
desire better to coordinate research in the field of the 
Card 2/3 phase diagrams of metal systems, 
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AUTHORS: Kornilov, I. Ie, Pylayeva, Ye. N. 
TITLE: nvestigations of the Binary Systems Ni sT4-Ni ,Ta and Ni, Ti-~ 


Ni,Nb (Iesledovaniye dvoynykh sistem Mi ;Ti-nd sta 4 Ni, TH 
~Ni ,Nb) fhe Binary Systen Ni,Ti-Ni,Ta (Dvoynaya sistema 

Ni ,Ti-Ni Ta) : 

"PERIODICAL: fugaay Neorganicheskoy Khimii ,1958,¥o1.3, Nr 3: PPpo67 3.677 
USSR Mes 


Sea = 
ei a Pa 4 


ABSTRACT; © Tn the present work the: phase diegrans of the binary systems 
- Ni,Ti-Wi 2a and Ni TMi ,Wb were investigated, The phage 


~diagrams ‘of they binary systems between metallic compounds 
were determined by therma), analysia, nlexostructure analysis 
88 well as investigations of the electric resistance, the 
hardness and the specific weight. On the basis of these ine 
vestigations the phase diag Tans were constructed. The compound 


Ni,Ti crystallizes at 1375 -C and the compound Ni,Ta at 1534°%q, 
Card 1/2 The 
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be 78-3 -3-.22/47 
Investigations of the Binary Systens Ni ,Ti~Ni,Ta and Ni,Ti-Ni,Nb. The 


Binary System NisTi-Ni,Ta 3 3 5 3 
system Ni,Ti-Ni,Ta is lower than in pure compounds . The 
fusion diagram-in the system Ni,Ti-Ni_Ta represents an un-- 
_ interrupted serfes of solid solutions’ between the compounds 
- and the minimum crystallization temperature lies at 30 % 
Ni,Ta. The microstructure of the alloy in the state of equi- 
1ifriam (after 200 hours treatment at 1200°¢) shows poly- 
hedral crystals. The fusion diagram of the system Ni ,Nb-Ni,Ti 
is based on the thermal analysis, the determination of the 
microstructure, the hardness, the electric resistance and 
the specific weight of the alloys. The melting point of 
the compound Ni,Nb lies at “410°C, By addition of Ni,Ti to 
the compound Ni3Nb at 70 % NA,Ti the minimum of the felting 
point is 1285°C< Thera ara 3 figures, 2 tables, and 11 re-. 
ferences, 9 of. which are, Soviet, 


ASSOCIATION: Institut metallurgii im. A. A. Baykova, Akademii nauk SSSR 
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’ AUTHORS: Kornilov, I. I, 7 Mints, R. S, 
peroneal Ed ei I Sed, 


TITLE: An Investigation of the System Ni-Cr-Nial (Issledovaniye 
; sistemy Ni-Cr-NiAl) 


PERIODICAL: (issn Neorgan icheskoy Khimii, 1958.Vol.3, Nr 3, pp2699-707 
USSR io 


ABSTRACT: The system Ni-Cr-NiAl was investigated on the basis of the 

; examination of the binary systems Ni-NiAl, Ni-Cr and Cr-NiAL. 
‘In the system. Ni-~NiAl solid solutions and the compoundNi_al 
form. An increase of the aluminum conten? increases the Hard. 
ness. With the entrance of the compound NWi,Al the hardneas 
of the alloy is diminished. Solid solutions and Ni, Or ocour 
in-the system Ni-Cr as well, In the system Cr-NiAl*the eutect~ 


of the alloys in the domain of solid so0lutions increase. Alloys 
containing 80 ~ 90 % chromium have the highest density. The 
alloys with 80 % chromium have a hardness like steel. The pre- 


propex.. 
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_ An. Investigation of the Systen NieCr-Nidl 


ties of the alloys in the domain of sclid solutions in the 
ternary systen Ni-Cr-NiAl. With the produced alloys the follow. 
ing determinations were performed: microstructure, hardness, 
electric. resistance, temperature coefficient of the electric 
resistance after the hardening at 1200 C. coeffivient of 

i‘ —s thermal expansion, resistaice to heat. In the secnicn with 
5 = 10 chromium phases of homogeneous solid solutions and 
the compound Ni Al y' occur by an increase of the NiAl con- 
tent. On furthe: addition of NiAl the phase Yoand at the 
end an homogeneous solid solution of & occur, The hardness 
of the alloys in the systen Ni-CroNiAl with 5, 10, 15 ana 
20 % chromium was investigated, The hardness in the alloys 
with 5 % chromium increases with increasing Nidi--content to 
25 %, passes a minimum at 75 % NiAl and then further in. 
creases. The electric resistance and the temperature coef-. 
ficient of the electric resistance were determined at 25 
and 100°C. The entrance of the phase Ni,Al wag not only dee 
termined by the analyses of hardneas and nicrostructure, 


There are 11 figures, 2 tables, and 14 references, 6 of 
which are Soviet, 


Card 2/3 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1 


"APPROVED FOR RELEASE: 06/14/2000 


AES 


SAS Chin Ss Dy PLS St eT 
p SEES ae NCR ROE Res aS Eo EISEGS TErtseeencs 2 


CIA-RDP86-00513R000824720007-1 


= (8 -3-3-29/47 
- Kornijov, I. Ie ; Pryakhina, Le Ie 5 Ozhimkova, Oc Ve 9 
mMetkOV, A. Tae 


The Interaction of Titanium Carbide With Six-Component Solid 
Solutions of Nickel (Vzainodeystviye karbida titana 8s shesti- 
komponentnym nikelevym tverdyn rastvoron) 


PERIODICALS (oan Neorganiche skoy Kinimii,1958, VYol.3, Nr 3 pp. 708-716 
USSR 


ABSTRACT: The chemical inte anium carbide with gix-component 
solid solutions o ibrium between. phases 
in these complicate 18 1 ad. In the alloys 

with 9, 3#titanium carb At the eutectic 
temperature of 4280°C the solubility of titanium carbide in 
nickel amounts to 6,2 % «t 700 C the solubility drops to 2 he 
Withthe produced alloys the following investigations were 
performed: thermographic , metallographic and radiogrghic ana- 
lyses ae well as the hardness determination of the alloys. 

The alloys of the solid nickel solutions with titanium carbide 

Card 1 /3 are of eutectic nature and crystallize similar to the alloys 
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‘of the system Ni-Tic. At 4300°C the solubility of titanium 

carbide in the solid nickel solutions i8 1,9 reo With a de~ 

crease of. temperature the solubility of titanium carbide dev 
creases, at 1290 © jt is 154 fs» at 4200°C = 0259 %, at 1000 © 
0,15 fe» In the alloys with 50 @ titanium carbide large crystals 
of titanium carbide which are encludgd by an eutectic-compo~ 
sition occur after hardening at 13000. Samples hardened at 
higher temperatures have an higher hardnesso In alloys of the 
above-mentioned system 1% g were determined by the 
X-ray structural and mic nveatigation, 38 well 
as by selective golubilitys an 7 
lution with 4 poundary-centered 
golid solution on the basis ° 
fication of the composition of +t 
and of the content of titanium carbid 
properties can be producede There are 9 figures, 
and 9 references, 5 of which are Soviet 


Institut metallurgii ‘tm. Ao Ao Baykova Akademii nauk SSSR 
(Metallurgical Inatitute imeni Ac Ao Baykov, AS USSR) 


2 tables, 


ASSOCIATION: 


Card 2/3 


APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R000824720007-1" 


"APPROVED FOR RELEASE: 06/14/2000 


86-00513R000824720007-1 


AUTHG?: 


TITLE: 
PERIODICAL: 
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Kornilov, I. I. 78-3 3-33/47 


Discussion of Lectures 
(Obsuzhdeniye dokladov) 


Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 3, 
pp. 727-728 (USSR) 


1) I. I. Kornilov points out that the method of intermetal | 
analysis (intermetallidnyy) the method of selective phase 
separation in various polyphase systems, is of great 
importance. This method makes it possible to determine the 
composition and the structure of the alloys of the. 
corresponding phase, to investigate the character of. the in- 
teraction of the components of complicated polymetal systems 
and to use them in the construction of Phase diagrans. 


_ According to the lecture by Lo I, Pryakhina dealing with the 


investigation. method of pelycomponent systems the given 

system can on certain conditions be brought to the investigation 
of quasi~binary-two-phase systems consisting of two kinds of 
solid solutions = metal and metalloid. Without knowing the 
nature of this phase composition it Can not be synthetized 
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but it can be separated by means of intermetallide analysis. 
By means of the method of the chemical separation of this 
phase it can be completely isolated and the compositions of 
polycomponent metalphases can be entered in the phase diagram ‘ 
of the same quasibinary sysiiem. - The speaker wished R. B. 
Golubtsova a successful continuation of her investigations 
she had been lecturing on. « I. I. Kornilov points out that 
the contradictions mentioned by Yu. Bagaryatskiy exist only 
apparently but not infact. The values of intermetallide 
analysis prove that there exist compounds in which great 
quantities of elements dissulve and where metallide solid 
solutions of saturated concentration can form. 


Institut metallurgii im. A. Ao Baykova Akademii nauk SSSR, 
Moskva (Moscow, Institute for Metallurgy imeni A. A, Baykov, 
AS USSR) 
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ae AUTHORS: ‘Kornilev, I. I. , Mikheyey, Vo S. , Chernova, ?. 5. 
cere ; 
TITLE: An Investigation of the Equilibrium Diagram of the Systes 


Titanium-Chromium-Aluminum [Issledovaniye diagrammy raync- 
vesiya titen-khrom-alyuminiy) 


PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1956,Vol. 3, Nr 3, pp. 786-796 
(USSR) 


ABSTRACT: On the basis of the investigation of the microstructure of 
titanium-chromium-aluminum alioys in a hardened and annealed 
state the phase diagrams were not only conasructed by the 
isothermal sections, but by the sections batween the tem- 
perature of 1200 C and room temperature. It was found that 
the «phase of the solid solution of titanium at room 

\ ... temperature lies in the triangular concentration of 1,5 % 

. .cheémium and 20 % aluminum. The domain.of the /'~phase lies 
at. about 0,8 % chromium and 38 % aluminum. The investigations 
of the /-domain and of the two phases c+ ~, a3.well as the 
boundary of distribution in the concentration triangle ti- 

Cara 1/2 tanium-chromium-aluminum vere determined. The alloys in 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


- 


i 


"APPROVED FOR REL 


Beate. 


ERE: 00) ¥3/ 2000 


ma 


CIA- 
A sai sieacataiei caine to 


R53 41/41 


“ An Investigation of the Equilibriua Diagran of the Syateu vitendun-Chromium 


~Aluninun 


a hardened and annealed gtate have microstructures 
ing of solid golutions of the ~ and 


~phase domains consist of Leys 


ophase« In the present 
h py -phase at was not confirmeds 


+ 


waluainus-chromium 


chromiun= 
alloys with 
or plastics 

g figuress 4 tables, and 


‘SUBMITTED? June 25> 41957 


Card 2/2 


APP Saya 
ROVED FOR RELEASE: 06/14/2000 


ana permit. the treatment in not state 
6 referencss; 4 


consist 
the 


pemodificatio®s 
‘ The twoe 


«phase e 
qf and &+ v4: 
domains consist of thea & 9 
work the oscurrence of the 
put only the 


Tne specifics 


a content uP to $28 


There are 


CIA- | ae 
A-RDP86-00513R000824720007-1" 


pes ene eS Eee ——— 


"APPR fED OR RELEASE: 06/14/200 CIA-RDP86-00513R000824720007-1 


AUTHOR: _Korniloy, 2p Ue ———— 78-3-4-4/38 


TITLE: None Given. 


PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 4; 
pp- 859-860 (USSR) - 


ABSTRACT: Here the great importance of investigating the solid solutions 
with respect to their practical application in industry, 
especially of the boride-, carbide~ and silicide compounds 
is introductorily discussed. The author criticizes those 
researchers, who separate certain phases from polycomponent 
steel or other alloys, and then want to attribute to them 
the empiric formula with aifferent atomic conditions. 
According to the author's opinion the phase analyses should 
be rationally applied in order to determine the cases of 
‘solid alloys, instead of searching for constant chemical 
compounds. The author recommends to consider most attentively 
the principles of Kotel'nikov, which he gave in his lecture 
(May 20, 1957). By means of examples the author maintains 
that the same compounds may or may nct be zonsidered as solid ‘solu- 

Card 1/2 tions. From the viewpoirt of metallic compounds titanium - 
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zirconium form a continuous solution on account of their 
similarity of atomic radii, on the other hand, according 
to the great differences of these radii, magnesium-nickel 
do not show any traces of a mutual solution. If, however, 
within the Tid, and ZrO, compounds or within the NiO and 
MgO compounds ionic conditions instead of atomic conditions 
are assumed, other results are obtained. The difference of 
masnitude -between titanium and zircenium ions does not 
permit any formation of a solid solution; the contrary can 
be determined with magnesium and nickel the ions of which 
are similar. Most of the lectures delivered at the last 
conference were devoted to the boride- and sulfide systems. 
The same . trendin scientific works can be noticed 
abroad as well, because in this case the important fields 
of producing solid and super-solid materials are concerned. 


Institut metallurgii im.A. A. Baykova AN SSSR, Moskva 
(Institute of Metallurgy imeni A.A. Baykov, AS USSR, Moscow) 
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AUTHORS: —Kornitov,—ls Lo» Polyakova, R. S- 
DIN LE: the Phase Diagram of the System Ti taniun-Niobium-Molybdenum 


(Diagramma sostoyaniya troynoy sisteny titan-niobiy-molibden) 
PERIODICAL: Zhurnal Neorganicheskoy Whimiid ,1958,Vol-3,Nr 4, ppe879-888( USSR) 


ABSTRACT? The aim of this paper is the investigation a the composition 
of the components in the three-component systen titaniun- 
-niobium-molybdenum as well as the sonstruction of the phase 
diagram of this system. 

The alloys were investigated. by the following nethodas 
differential analysis, atructure determination, determination 
of hardness, determination of electric resistivity and of 
ite temperature coefficient. 

Baged on these investigations the authors found that 

1.) the components. niobium and tantalum with B-titanium form 

. continuous golid- solutions with velume-centered cubic lattice 
jn the polymorphous transition froma? Petitaniuns 

_ 2): the temperature of the polynorphous transition fron 
of e2P-titanium decreases gradually with the increase of th 

- ptobium- and molybdenum concentration! — 

3). the properties of pardness and of specific electric re- 
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sistance in the ternary system in hardened and annealed 
state. change according to the melting curve in the field 
of ternary solid golutionss Oe 
4) the boundary of the transition from & +h—f of the solid 
solutions does not influence the hardness and the electric 
conductivity of the alloyas 
5) there is always 4 small field of o& -golid solution on the 
basis of. titanium in the titanium corner bordering the ‘%wo- — 
' »phase range % + & . The range@ o + f with the increase of 
the content. of niobium and molybdenum passes over into the 
ternary solid solution of @ -titaniun. 
A phase diagram of the systen ¢itanium-niobium-moly bdenum was 
found and constructed in hardened and annealed state. There 
are 11 figures, 3 tables, and 10 references, 6 of which are 
: Soviet. . 
ASSOCIATION: Institut metallurgii im. Ao Ae Baykova Akademii nauk SSSR 
(wetallurgical Institute imeni A. A. Baykov, AS USSR) 
SUBMITTED: June 25, 1957 
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Kornilov, I.I., Professor S0V/63-3-6-15/43 


’ Corrosion-Resistent Titanium and Its Alloys (Xorrozionnostoy- 


kiye titan i yego splavy) 


Khimicheskaya nauka i promyshlennost', 1956, Vol III, Nr by 
pp 803-807 (USSR) 


Titanium together with zirconium, vanadium and niobium has re- 
cently gained great importance. The composition of titanium 
obtained by different methods {5 shown in Table 1. Admixtures 
of oxygen, hydrogen and nitrogen increase the resistance of 

pure titanium, but reduce its plasticity (Table D)s If titaniun 
is put in diluted salt solutions, it shows a negative potential 
of 0.27 v, but after some time a positive potential of 0.46 v, 
which means that its corrosion resistance increases considerably. 
It is higher than in stainless steel. Hydrochloric, sulfuric, 
orthophosphoric and formic acid destroy titanium. Aggressive 
media ave also aluminum chloride, sodium peroxide, fluorine 
compounds, ete. Titanium does not react with elements of the 
groups I and II of the periodic system. With groups VI and VII 
it forms ionic or covalent compounds. With the other groups it 
forms solid solutions. In Table 4 and Figures 2-3 the princip- 
al properties of the titanium alloys are shown, Titanium is 
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used in aviation and the manufacture of rockets and artificial 
satellites, in submerines aad torped es, in chemical apparatuses 
for aggressive media, ete. Titanium injectors operating in 
diluted nydrochieric acid show no corrosion aitver 2,5 years, 
anereas cast iron injectors get out of service after % months. 
lidxing drums for ehlorine dioxide covered with titanium shects 
show no corrosion after one year of gervice, whereas the usuel 
nickel-chromium-moiybéenum drums must be replaced after 5 
hours. Titanium pipes are used for the distillation of ni ric 
acid. 

There are 4 tables, 4 graphs, and 23 references, .12 of which 
are Soviet, 7 English, 3 German, and 1 French. , 
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TITTLE: tIe Investigations of Squilibrium in the Ternary System 
Piehl-Fe (II. Issledovaniye ravnovesiya v troynoy 
sisteme PieAl-Ye) 
eeRIODICAL: Zhurnal Neorganicheskoy ‘nimii, 1958, Vole 4» Nr 6, 
. ppe 1391-1397 (USSR) 


ABSTRACT: | The ternary system Tical-Fe, ‘especially in the angle of 
titanium of up to 50 % cf the sum LltFe, was investigated 
by means of thernal, micro-structural - and X-ray analysis. 


The alloys produced weré investigated with respect to 

their hardness and temperature-stability- The solid 

solution of aluminum and dron covers & vast range in 
petitaniun at 1100°C. 
The phase-compositions were investigated at temperatures. of 
1100, 1000, 800 and 550°C. A large part of the alloys 
undergoes eutectoid transition into solid solutions like in 

the systems Pi-eFe: B ~-? a + Tike. 

Card 1/2 The occurence of the S-phase in the biphase-range a+TiFe 
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II, Investigations. of Equilibrium in the Ternary 718-3-6-17/30 
Sy stem T1i-Al-Fe 


increases according to the increase in temperatures of 

from 680°C to 850°C, according to the increase of the | 
aluminumcgonter.t in the BircVSe 

In: the ternary system Tiw-AleFe the g ~Pphase dissipates at 
1100°C of from 40 % to 47 % al. The maximum solubility of 
iron in this phase amounts to approximately 195. Gee 

A decrease in the hardness of the alloys takes place in 

the range of the g-solid solution in the ternary systom 
Tiexl-Fe. The alloys with y -phase re tain their hardness 
when heated up to 4 temperature of 700°C, whereas at 
temperatures of from 7T0C to 950°C the hardness of the 
alloys decreases to a smaller extent than in titanium alloys 
on the basis of the a-phase. : 
There are 17 figures, and 13 references, 4 of wnich are Soviet. 
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AVAILABLE: Library of Congress 
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PERIODICAL: Zhurnal neorganicheskoy khimii, 1958; Vol 3, Nr 11, PP 2553-2561 
(USSR) 
ABSTRACT: The annealing stability of platinum, alloyed with rhodium, 


jridium, aluminum, and chromium is investigated. The loss in 

weight in the case of a heating of the motals of the platinum 
group in air at 13000C is given in figure 1. The loss in 
weight of platinum in the case of heating in air, in vacutm, ~ 
in an oxygen atmosphere, and in inert gas 4s given in figure 2. - 
{The investigation of the annealing stability of platinum alloyed 
with rhodium, jridium, aluminun, and chromium was carried out 
at 1200°C in air. The resvits show that rhodium in platinum 
alloys reduces the loss ir. weight in the case of annealing. 
Alloys with 10 - 40 percent by weight iridium represent solid 
solutions. An alloy with 40% Ir suffere after a 400 hours 

Card 1/2 annealing at 1200°C a loss in weight ten times higher than 
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. AUTHORS: Viasov, y.S., Kornilov, 1.1... (Moscow) 


TITIE: The Composition-Heat Resistance Diagrams of the Binary 
Titanium-Vanadiun and (jitanium-Niobium Systems 
(Diagrammy sostav-zharoprochnost' dvoynykh sistem 

titan-vanadiy i titan-niobiy) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 4, pp 31 - 35 (USSR) 


ABSTRACT: The binary systems were investigated up to 50 weight % 

of vanadium and niobium. The specimens were made by 
powder-metallurgical methods, pressing the pgwder into 
rectanguler rods, heating in vacuo at o °c for 48 hours 
and finally turning them down anto cylinders of 45 mm 
length and 4 mm diameter. Heat resistance was neasured 
py a centrifugal method, (Ref 4), consisting of determination 
of deflection, 6 (in mm) produced by & pending stress 

o (in kg/mm ). Heat resistance was expressed as the 
time required t% (in hours) to produce a given deflection 
(5, 10 or 15 mm). The investigation was carried out in 
Caral/3 three successive stages (1) 100 hours at 500 Ca with a 
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pending stress of 15 kg/mm, (2) 100 hours at 500 “¢ 


and 20 cg/mm* and (3) 100 hours at 600 °C and 20 eg/mm. 
The Ti-V alloys fractured in the first stage. Several 
Ti-Nb alloys endured & considerable time at 500-600 Cc and 


15-20 kg/mm. The dependence of the deflection § on the 
V and Nb content is given in Figures 1 and 2. Hardness~ 
composition curves (above) and heat resistance-composition 
curves (below) are shown in Figures 4 and4. The dotted 
curve in Figure 4 shows hardness of Ti-Nbd alloys pefore 
test. The continuous hardness curves are those taken after 
the test. In the a region heat resistance increases with 
increase in Nb or y to a maximum at limiting solubility. 
In the a +8 region there is a heat resistance ninimun. 
Hardness also increases in the @ region to a maximum. 
There is a continuous decrease in hardness in the a +8 
region, except for the case where hardness was measured 
before the test. Figure 5 shows the microstructures pefore 
Car da2/3 and after test- This shows the preaking up of the grains 
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_BUTHORS: SG Glazunov, 1.1, Koratievand A.M. Yakimova 


TITLE: The Effect of Hydrogen on the Structure and Properties of 
Titanium and its Alloys (Vidyaniye vodoroda na strukturu 
4 svoystva titana i yego splavov) 


PERIODICAL: Tevestiye akademii nauk SSSR, otdeleniye tekhnicheskikh 
nauk, 1958, Nr 6, pp 30-36 (USSR) 


ABSTRACT: On the pasis of data published py various investigators 

up to 1956 the authors of this paper constructed a more 

accurate equilibrium diagram of the system titanium- 
hydrogen showing the region of low temperature transfor- 
mations. They arrived at the conclusion that the 
mechanism of hydrogen embrittlement of titanium is deter- 
mined by the type of the structure of the alloy; namely: 
a) In technical titanium and in alloys with the o& 
structure enbrittlement is due to the presence of the 
hydride phase formed as the yesult of the eutectoid 
transformation. The main manifestation of the hydrogen 


Card 1/2. their increased notch sensitivity. ») There is no 
evidence of the formation of the hy ride phase in the 
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alloys with the nd little is 
known about the alloys of 
this type. ‘The pre (A+B) 
revealed by low a ested 
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Yilasov, V.S. and Kornilov, I.1. (Moscow) 
Composition Versus Hot-strengvho Diagrams for Alloys of 


the Ternary System m4 tanium-vanadium—niobium (Diagrammy 
sostav-zharoprochnost* splavov troynoy sistemy titan- 


vanadiy-niobiy) 


PERIODICAL: Tevestiya Akademii nauk 
nauk, 1958, Nr 7, PP 135 


SSSR, Otdeleniye tekhnicheskikh 
~ 139 (USSR) 


ABSTRACT: The diagrams of the ternary system titanium-vanadium 
niobium constructed py the authors (Ref 4) showed that 
all the alloys of the ternary system crystallise as von~ 


tinuous solid solutions. 


tests (200-250 hovrs ati 
phase . 


or a tw 


Specimgns after hnot—-sbrength 
500-600 G) have either 3 gingle- 
o~phase & + B structure 


ao @ 
(Figure 1). The boundaries of these regions with adjacent 


pinary system diagrams and 


the titanium corner are shown 


in Figure 2. Tn the aathors' experiments power-metallurey 
methods were used to prepare 5x5 x 100 ml rectangular 

planks from 99.5% pure Pi, 98.7% pure VY and 98.7% pure Nb. 
After vacuul fusion cylindrical test pieces +> mm long and 
4 mm in diameter were Wea 
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compositions with V:Nb ratios cf 3, 1 and 1/3 were used, 
The centrifugal test method (Ref 5 in Ref 1) was used, 

In the first stage of testing (100 hours) She temperature 
was 500 "C and the bending stress 15 kg/mm“; in-the next 


100 hours the stress was 20 kgaim= at the same tgmperature; 
in the final 100 hours the temperature was 600 “a at the 
Same stress, The measure of hot strength was the time 
taken to produce a deflection of 5, 10 or 15 mm, In 


compared with hardness vs composition curves before and 
after testing, Discussing their results in terms of phase 
changes the authors conclude that for the titanium corner 
of the ternary diagram the hot-strength maximum of the 
a-phase corresponds to its saturation limit: in the 
a& + B two-phase region there is a minimum determined by 
the branches of the hot-strength curves descending from 
the boundaries of the two-phase with the one-phase region, 
The relations obtained are in agreement with theory 

Card 2/3 (Ref S in Ref 1), with the authors' results for binary 
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SUBMITTED: 
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Ti-V and Ti-Nb systems (Ref 1) and with other experimental 
results. In general, the authors conclude that for test 
temperatures such that hot strength depends mainly on a 
solution-precipitation mechanism of interaction at the 
phase boundaries the nature and number of the alloy com~ 
ponents of a system influence the level of values in hot- 
strength vs composition diagrams, while the shape of the 
diagram is influenced by the phase composition and 
structure, There are 3 figures and 4 references, 5 of 
which are Soviet and 1 English. 


August 9, 1957 
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‘AUTHORS: Glazunov, 8.G., Kornilov, I.I. and Yakimova, A.M. 
(Moscow 


TITIZ: The Effect of Hydrogen on the Btructure and Properties 
of Industrial Alloys VT2, vT3 and VI3-1 (Vliyaniye 
vodoroda na strukturu i svoystva promyshlennykh splavov 
vr2, VT3, vT3-1) 


PERIODICAL: Izvestiya Akademii Neuk SSSR, Otdeleniye Tekhnicheskiku 
Nauk, 1958, Nr 9, pp 17 - 24 (USSR) 


ABSTRACT: The experimental specimens were prepared from commercial 
quality, Ti-based alloys of the (a + 8) type, the main 
alloying elements being Or and Al (alloys Vf2 and vT4), 

or Cr, Al and Mo (alloy y%--1). . The complete chemical 
analysis of the alloys is given in a able on p 17. An 
industrial h.f. induction furnace was used for the 
preparation of the VI2 alloys which were melted in a 
graphite crucible, in a neutral atmosphere. The VT4 

and VI3-1 alloys, melted in a vacuum-are furnace with 

a water-cooled copper hearth using a consumable electrode, 
were characterised by a much lower C, H and N content. 

To ensure that the effect of H on the properties of the 
VT2 alloys would not be obscured by the effect of other 
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metallurgical factors, the following procedure was 
adopted. Two melts with a maximum H content were 
selected and one half of this material was vacuum 
annealed (96 hours at 700 Cc). after this treatment 
which reduced the H content of the alloy from 0.06 to 
0.009 wt®, both the treated and yntreated naterials were 
normalised (30 minutes at 1 050 “CG followed by air 
cooling). To obtain specimens of the vt3 and VI3-1 
alloys with the H content varying between 0.005 and 
0.12 wt%, the alloys placed in evacuated quartz ampules 
together with a quangity of titanium hydride were held 
for 10 hours at 700 © and cooled in water. The H 
content was calculated from the increase of weight of 
the alloy specimens, the accuracy of this method having 
been confirmed by the results of the vacuum-fusion and 
spectrographic analysis. To ensure that all the 
materials were in the same structural condition, they 
were heat-treated in the following manner: alloy VT - 
air cooled after 3 hours at 730 C; alloy vI3-1,- air 


Card2/6 cooled after 30 min at 870 ~C and 1 hour at 650 ~C. 
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For the tensile tests of the VI2 and VT3-1 alloys, 

both the standard and notched test pieces were used 
(V-notch, 60°angle, 0.5 mm root diameter), the mte of 
strain being 14.5 mm/mir. The venea te airene’p of the 
standard and notched specimens (op and on ) respec- 


tively), elongation, 6 , and reduction of gea, y + O£ 


the V@T2 alloy with a low and high H, content tested at 
various temperatures (-70 tc + 400 -C) are givenin ~ 
Table 1. The effect of the rate of strain, v,on a 


B +] 

6 and Y of the VI2 and VIZ-1 (Table 2) was studied 

at room temperatures on standard test pieces at 

v= 0.16, 14.5 and 56.5 mm/min. The impact strength (a) , 
of these two alloys in relation tg their H content, q, 
was determined in the +20 to -70 ~C temperature range and 
the results are reproduced graphically in Figure 1. The 
thermal stability of the VI4 and VI3-1 alloys was studied 
by means of room temperature tensile tests (v = 14.5 mnfmin) 
carried out on test pieces heat-treated at 400 and 450 “C 


Card3/6 
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for 100 hours. Figures 2 and 3 show how o, , 6 and \ 

of these two alloys (in the untreated state and after 

treatment at 400 and 450 °C) are affected by their 

hydrogen content. The fatigue limit and creep resistance 

of the VfT2 alloy with a high and low H content was also 

tentatively investigated. The analysis of the results 

of the mechanical tests and examination of the micro- 

structure of the investigated alloys led to the 

following conclusions: 1} Although the notch sensitivity 

of the VTQ and VT3~-1 alloys at room temperature increases 

rapidly with increasing H content, the mechanical properties 

of these alloys as measured by the standard tensile test 

on unnotched test pieces ere not affected by the presence 

of 0.005 to 0.08%.H. 9Since the tensile strength of the 

vT2 and VT3-1 alloys increases with increasing rate of 

strain, the testing procedures for Ti alloys should be 

standardised. 3) Variation of the H content in the 0.005 _ 

- 0.08% rangg does not affect the low temperature 

(-40 to -70 “C) impact strength of the VT2 and VOg-1 alloys. 
Card4/6 4) When the H content of the VI3 alloy reaches 0.015%, 
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the alloy becomes brittle after 100 hours at 400 or 450 mora 
This critical value of the H content can be ccnsiderably 
increased by addition of 1--2% molybdenum. 5) The 
eutectoid decomposition of the f-phase in the VT3 alloy 
resulting in the precipitation of an intermetallic 
compound Tidr, is accelerated by the presence of 0.015 = 
0.035% H. Onthe other hand, no eutectoid decomposition 
of the B-phase was observed in the V@3-1 alloy (VT alloy 
with 1.5% Mo) containing up to 0.12% H (Figure 4). 

6) A considerable reduction of the H content cf the 
commercial Ti alloys can be attained by the application 
of the more modern melting technique of vacuum-arc 
fusion instead of h.f. melting in a neutral atmosphere. 
7) If necessary, the H content of VI2 alloys can be 
considerably reduced by a ‘l2-hour annealing treatment at 
700 ~C in vacuum of the order: 


3=21077- 1x 1077 om He. 


This treatment increases tine ductility of the alloy without 
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lowering its tensile strength, improves the creep 
resistance but does not affect the fatigue limit of 
the alloy. 

There are 4 figures and 4 tables. 
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TITLE: Diffusion in Alloys of the System Nieckel-Chrome-Tungsten- 
Aluminium-Titanium (Diffuziya v splavakh sisteny nikel'-khrom- 
vol'fram-alyuminiy-titan) 


PRRIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 10, pp 96-99 (USSR) 


ABSTRACT: The resistance to loading of alloys in this system accord- 
ing to the work cf Kornilov and Titov (Ref.4), depends essen- 
tially on the composition of the alloy and temperature. As 
the temperature increases from 600 to 750°C, the region of 
maximum strength is displaced from allcys with a titaniun 
content of 1.8 to 4.5 wt.% towards alloys containing 1.3 to 
3.3 wt.%. However, the region of maximum strength on further 
jnerease in temperature (up to 1000°C) is displaced in the 
direction of alloys with a high titanium content. Only at 
temperatures above 1100°C is the region of maximum strength 
of the alloys rapidly displaced in the direction of dilute 
solid solutions, Microscopic, X-ray and other investigations 
of these alloys, which have been carried out in this work 
(Ref .3) have shown. that the maximum solubility of titanium at 
a temperature of 1100°C is of the order of 1 wt.%, On rais- 

Card 1/6128 the temperature, the solubility of titanium increases 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1" 


"APP 


CETTE 


ROVED FOR RELEASE: 06/14/2000 


aetna omnia ee 


SOV/24~58-LO-15/34 


Diffusion in Alloys of the systen Nicke1-Chrome-Tungsten-Aluminium- 
Titanium 
considerably and at 200% it exceeds 4 wt.%., In alloys con- 
taining excess titanium a phase pased on Ni,Al is precipitated 
in which some aluminium atoms «re displaced by titanium. e 
lattice arameter of the solid solution increases from 4.57 
to 4.58 with increase in titaniua content from 1 to 9 wt.%. 
For the investigation of diffusion, alloys with constant con- 
tents of cr (20 wt.%), W (6 wt,%) and Al (4,5 wt,%) were pre- 
pared and had the following quantities of titanium: Ley Os 
, 7 and 9 wt,%. Ali these prepared alloys were heat treated 
4% 1200°C for four hours prior to aifrusion annealing. In- 
vestigation of the micro-structure of these alloys showed that 
the crystal size of the solid solutions of alloys in this sys- 
- tem was 300 to %OO p end changed very Little with increased 
annealing time. At a titanium eontent of 4 wié.% and above, 
an intermetallic phase precipitates out along the grain podies 
and boundaries, the quantity of which increased with increase 
in titanium content, Tre investigation of diffusion in 
selected alloys was earrisd out ab four temperatures, namely 
Gard 2/6 : : a 
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955, 1060, 1165 and 1250°c. ‘The duration of aiffusion anneal- 
ing varied from 400 to four hours. In order to carry out the 

annealing, the specimens were sealed under vacuum into a - 
double-walled quartz ampoule, A titanium shaving was placed 
between the walls. Measurements of the diffusion coefficients 
D was carried out by yenoving thin layers from the specimen 
by electrolytic polishing and measuring the pradio-activity 

of the substance removed during the time of polishing (Ref.4). 
The accuracy of measurement was 5 to 8%. Radio-active 


Fe?” was used as the diffusing substance, since it is closest 
in its physical and chemical properties to nickel. The results 
of measurements of the diffusion coefficient of iron in alloys 
of the system Wi-Cr-W-Al-Ti are given in the table, DP 97. 
Change of the value D in relation to the titanium content in 
phe investigated alloys is given in Fig.l. From this figure 


D on the compcsition of the alloy show distinct minima for D, 
the positicn of which is temperature dependent. As the ten- 
perature at which the diffusion investigation is carried out 
ig increased, the minimum value of D is always displaced 
Card 3/6 from two-phase alloys towards the unsaturated golid solutions. 
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Analysis of Gases in Metals (Analiz gazov v metallakh) 
Conference in Moscow (Soveshchaniye v Moskve ) 


Vestnik Akademii nauk SSSR, 1958) Nr 9, pp. 174 - 115 (USSR) 


The conference took place ‘in Moscow from June 24 to June 

27. It was organized by: The Institut geokhimii i ana- 
liticheskoy khimii im.V.1.Vernadskogo i Komissiya po ana- 
liticheskoy khimii Akademii nauk SSSR (Institute of Geo- 
chemistry and Analytic Chemistry imeni v.i.Vernadakiy and 
the Committee for Analytic Chemistry of the AS USSR). 34 
reports were heard and dissussed. 

Yu.A.Klyachko reported on different forms of the state 

of gases in metals and the selection of corresponding 
methods of analysis. 

T.I.Kornilov spoke about the results of investigations of 

the phase diagram of the systems of the I¥. column of elements 
containing oxygen and their importance for analytic chemistry. 
L.L.Kunin, Ye.M.Chistyakova dealt with physico-chemical 

bases of gas determination in metals by means of melting 


CIA-RDP86-00513R000824720007-1 


7 seb ictal FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720007-1 


Analysis of Gases in Metals. Conference in Moscow gov /30-58-9-43/51 


4 
i 
| 
| 
| in a vacuum. ; 
| A.N.Zaydel! and his collaborators reported on the further | 
development of the isotopic equilibrium method for the 
determination of hydrogen in metals. 
| Ye.D.Malikova's report dealt with problems of oxygen ana- 
lysis in alkaline and alkali earth metals. 
f The members of. the conference stated that it is the most 
e important task in the field of analysis of gases in metals 
i to increase the sensitivity and exactness. The development . 
of spectrum methods of gas analysis in metals has to be - 
| promoted. fhe industrial production of devices has to be 
organized. 
| 
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TITLE: on the Quasi-Binary Neture of the Six-Camponent Solid 


Nickel Solution System Plus Titenium Carbide 


(0 kvazibinarnosti sistemy: shestikomyonentnyy nikelewy 
tverdyy rastvor + karbid titana) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 3, 
pp» 501-503 (USSR) 


ABSTRACT: The working out cf. new yational. investigation methods of 
the poly~camponent metal systems is necessary since general 
principles of their study are missing and a clear demonstration 
4g diffiovlt. Since the metals incline towarde formation of 
solid solutions ané compounds, furthermore of solid 
solutions on the strength of these ccmpounds, much 1es5s 
poases develop in poly-camponent systems than can be assumed 
fran the number of the components taking part. In consequence 
of the chemical affinity between the elementa and in 
consequence of. a certain activity degree of the reacting 
elements in such systems it is possible to reduce the 

'@ Card 1/} investigation of the systems to the study of theequilibrium 


eT ito a eve geuTae THIS “S0lutlon was assumed we tnieteiow mea a eS 
i and the phase equilibrium in this eight-canponent ae 


fin ,bne Cua 3} -2B inar Na ture of the Six-Component Solid 20-1 1Q- Ae 28 a) 
+ 2 ‘< - : 
NicKer Solution oy gten ‘: lus Titanium Carbide 


ied 
j ick . Titanium carbide was adde 
determined. ua forasd. 03 ae ae saat 
i antities of trom ee bet 
< Leen meiting (up to 45 6 pi) and by means Oe atk 
Ee Vinnetea! methods (25-95 % pic). Furthermore Has . Me A 
ne. ai vega etek in nickel was atudied after eaten tee 
ane +200, ana 1000°C. In order eines the henna 
elds tat’ : i er a ; 
ion of the alioys 
interval of the crystailizat L Sees 
ae 4, Tic, a thermal analysis was Dateeee out. Figure a 
: ee ibili i the alloy 
i the fusibility diagram of i. 
aaa: The investigation of the microstructure ane 
and hardened alloys confirms the eutectia ae Bee we 
corresponding alloy compositions. ae er De ronre ene 
is ; hically : ; 
was carried out metal logtap L ses 
Hees found that the picesolubility in the aerate 2 
in question changes with the temps tature 2 ie ek 
t 7250° 4,4 %, at 12009-0;4 % and at 1900 eae ee oe 
: G2 tn Alle mc, titanium carbs3© 
ic ith more than 5 % TLC, 
0,1% Tic. In alloys * ? : ; an 
i + first eryatalli zese 
forms the phase which & pare 
card 3/4 cubical crygtais are interspersed in the eutectic 
ar 


